Background: The success of HPV vaccination programs will require awareness regarding HPV associated diseases and the benefits of HPV vaccination for the general population. The aim of this study was to assess the level of awareness and knowledge of human papillomavirus (HPV) infection, cervical cancer prevention, vaccines, and factors associated with HPV awareness among young women after birth of the first child. Methods: This analysis is part of a cross-sectional study carried out at Hospital Maternidade Leonor Mendes de Barros, a large public maternity hospital in Sao Paulo. Primiparous women (15-24 years) who gave birth in that maternity hospital were included. A questionnaire that included questions concerning knowledge of HPV, cervical cancer, and vaccines was applied. To estimate the association of HPV awareness with selected factors, prevalence ratios (PR) were estimated using a generalized linear model (GLM).
Background
Genital infection by oncogenic human papillomavirus (HPV) is a necessary factor in the development of cancer of the cervix [1] . Although the HPV family of viruses includes more than 100 different viral genotypes, HPV 16 and 18 were identified in about 70% of cervical cancer cases [2] , while HPV 6 and 11 can cause genital warts [3] .
Two prophylactic vaccines to prevent infections by high risk HPV viral genotypes 16 and 18 were available; ideally they should be administered before sexual debut or shortly thereafter to achieve optimal vaccine effectiveness. The US Advisory Committee on Immunization Practices (ACIP) recommended routine HPV vaccination of girls at age 9-12 years and catch-up vaccination for females aged 13-26 years who have not been previously vaccinated or who have not completed the full immunization series [4] .
However, providing a vaccine "against cancer" to adolescent girls raises several challenges because many young unmarried girls and women face significant challenges in accessing the health care necessary to meet their sexual and reproductive health needs [5] . For this reason, in some countries school vaccination programs have been established as a strategy to vaccinate girls against HPV. However, pregnant adolescents and girls of lower socio-economic status are more likely to drop out of school, therefore, opportunities for catch-up vaccination are valuable to improve coverage among the at risk young female population.
Then, the success of HPV vaccination programs will require improving awareness regarding HPV, cervical cancer, and the benefits of HPV vaccination for the general population.
Probably, knowledge about HPV has been changing in recent years, given public awareness campaigns around the announcement of the regulatory approval and public announcements of the HPV vaccines.
Thereafter, identifying which groups of women remain unfamiliar with these subjects and would, therefore, benefit from educational messages is crucial, particularly in the target age group for HPV vaccination.
Hence, the aim of this study was to assess the level of awareness and knowledge of HPV infection, cervical cancer prevention, and vaccines, and factors associated with HPV awareness among low-income young women after first delivery in the city of São Paulo, Brazil. The rationale for studying this population is that first delivery health care services could represent a suitable opportunity to offer HPV vaccines for adolescents and young women who have not been previously vaccinated.
Methods

Study population
This study is part of a cross-sectional study carried out from June 2006 to February 2007. The study was conducted out at Hospital Maternidade Leonor Mendes de Barros (HMLMB), one of the largest public maternity hospitals in the city of Sao Paulo, Brazil. All primiparous women aged between 15 and 24 years who had been living in the metropolitan area of Sao Paulo for at least six months and gave birth at this hospital after more than 32 weeks of gestation were eligible for the study. The following exclusion criteria, as previously published [6] , were applied: non Brazilian, inability or refuse to give informed consent or immunodeficiency (including AIDS/HIV infection checked in medical records).
The study protocol was submitted and approved by the National Ethical Committee (CONEP) (number 188/2006).
Women were recruited to take part in the study during the post-delivery follow-up period in the hospital. Eligible women were contacted by a health professional (a nurse or physician) and asked whether they wanted to know about a study on prevention of cancer of the cervix; those interested had a post-natal visit scheduled within 43 to 60 days after delivery to be enrolled in the study. Women had to attend the post-natal visit and sign the informed consent form to be included in the study.
A total of 509 women were invited to participate: 24 refused, 163 women previously interested in participating did not return to the post-natal visit, and 322 attended the post-natal visit. However, 18 women were not eligible (11 attended the post-natal visit more than 60 days after delivery, one had HIV positive serology, one had more than one delivery, and five were over 24 years old). Three eligible women were excluded by the investigators: one had an acute infectious disease and two aged <18 years lived in a reformatory and had difficulty obtaining a legal representative's signature on the informed consent form within the study period. Therefore, 301 primiparous women were included in the analysis.
Data collection
During the routine post-natal visit, women were enrolled and interviewed, in an appropriate setting ensuring privacy, by trained interviewers. Using a standardized questionnaire (Additional file 1), information obtained included demographic characteristics, sexual behaviour, reproductive history, contraceptive practice, smoking habits, and awareness and knowledge of HPV, cervical cancer (causes and prevention), vaccines, and HPV vaccine acceptability. Only women who answered questions about awareness of each one of these subjects affirma- Answers to open questions were grouped in categories according their similarities to be quantified.
Statistical analysis
Levels of awareness and knowledge of HPV, cervical cancer, and vaccines were expressed as percentages.
To estimate the association of HPV awareness with selected factors, prevalence ratios (PR) and 95% confidence intervals (CI) were calculated, with HPV awareness as the dependent variable and various factors as independent variables. Most independent variables were grouped into two or more categories. For ordered categorical independent variables, tests for linear trend (Chi-square for trend) in the PR were conducted by categorizing the independent variables and entering the continuous scores. Variables selected in univariate analysis at a 0.20 significance level were included in the multivariate analysis. PR and their 95% CI were estimated using a generalized linear model (GLM) with binomial distribution and log link function [7] . Statistical significance was assessed using the likelihood ratio test [8] . A two-sided P value of less than 0.05 was considered to indicate statistical significance. All analyses were performed using STATA version 8.2 [9] .
Results
The mean age of study participants was 19.9 years (median 20.0 years). Over 60% were white and most women (88%) had at least eight years of schooling (the first grade). About two thirds reported incomes (including earnings of all family members) of less than four minimum wages per month (equivalent to US$ 479.20 during the study period).
Awareness of HPV among these young women after first delivery was low: only one third of them reported that they had ever heard of HPV. Among those who had heard of it, less than a quarter knew that HPV can cause cervical cancer; about half knew that HPV is a sexually transmitted infection (STI), and only two participants knew that it can cause genital warts. Only 7% (n = 20) of all participants answered both that HPV is an STI and that it can cause cervical cancer.
When asked about cervical cancer cause(s), very few participants admitted knowing the cause(s) of cervical cancer (8%) and only 6% of women in the sample enumerated HPV as a cervical cancer cause.
Slightly more than a half of the total number of participants referred to knowing about the examination to prevent cervical cancer or cytological tests. However, only 27% answered that in this test some kind of material is collected (a sample of cells from the cervix, cells, secretion, fluid, etc.).
Seventy-four percent of interviewees mentioned the preventive character of vaccines, and only 57% of them answered correctly concerning vaccines that had been given to them (giving the name of at least one vaccine or the name of the disease that the vaccine targeted).
All participants affirmed that they would accept vaccination after delivery if the HPV vaccine were available (Table 1) .
HPV awareness increased with increasing age (P for trend = 0.003) and with increasing years of schooling (P for trend = 0.039) ( Table 2) . Table 3 shows the distribution of HPV awareness according to sexual behaviour, reproductive characteristics, and contraception history. Only ever having had a previous STI was significantly associated with HPV awareness (PR = 2.55; 95% CI: 1.93-3.36).
All selected variables (age, years of schooling, marital status, income and previous STI), were included in the multivariate analysis model. However, when years of schooling and income were included, the model did not converge. Then, the variable income was taken out. In the analysis including the other four variables, years of schooling (P for trend = 0.307) and marital status (P = 0.296) were not significantly associated with HPV awareness. The multivariate analysis revealed that only age (P for trend = 0.021) and previous STI (P < 0.001) were independently associated with HPV awareness. The prevalence ratio of HPV awareness for women aged 19-21 years was 1.32 with a 95% CI of 0.87-2.01, and for women aged 22-24 years it was 1.63 with a 95% CI of 1.07-2.48 (reference group: women 15-18 years old). Women who reported a previous STI were more likely to be aware of HPV (PR = 2.05; 95% CI: 1.46-2.87) compared to women who had never had any STI.
Discussion
The awareness of HPV among these young primiparous women was low, as only one third of the participants reported having "ever heard about HPV", despite the fact that the present analysis began 16 days after public news and announcements about the first regulatory approval of one of the HPV vaccines, on June 08, 2006 [10] , and the fact that participants in the present study had relatively high levels of education within the Brazilian context.
Surveys conducted previously and before the regulatory approval of HPV vaccines also showed a low level of awareness of HPV (30-40%) [11] [12] [13] [14] . The results of the present study are in line with other recent studies, carried out after regulatory approval of HPV vaccination, that showed limited levels of awareness of HPV. In the United Kingdom and Italy (where HPV vaccine is free of charge for girls of 12 years of age), only about 24% and 30% of respondents, respectively, reported awareness of HPV [15, 16] .
In the present study, awareness of HPV was the first question and we did not ask any open questions concerning knowledge of HPV, cervical cancer causes and prevention, or vaccines when the participant was not aware of any of theses subjects, in order to avoid influencing the answers to the open questions or obtaining an answer given correctly by luck, as can occur in studies that use multiple-choice answers.
Only 19% and 7% of the present study participants, respectively, knew that HPV is an STI and that it can cause cervical cancer. Another study, carried out in north-eastern Brazil, assessing young women (16-23 years) showed similar results to the present study: less than 10% of participants acknowledged that HPV might lead to cervical cancer; however, a higher proportion of those women (67%) knew that HPV is sexually transmitted [17] . This difference might be explained by the fact that these women had higher educational levels than women in the present study (61% and 50% respectively had high school education or above). Alternatively, because the authors [17] used five multiple-choice answers per question, a bias cannot be excluded.
We also studied the relationship between HPV awareness and several factors. The multivariate analysis highlights two factors: having had a previous STI and increasing age remained as factors associated with HPV awareness. Accordingly, some authors reported that increasing age (women 14-24 years) [16] and having had a personal, familiar, or friendly history of previous STI or cervical cancer were associated with an increased awareness of HPV and accurate knowledge of the HPVcervical cancer link [13, 14, 16] .
Half of all participants reported awareness concerning cervical cancer prevention by cytological test, although a smaller number were aware of how it is performed. The query was intended to estimate how many women were aware, and whether they were able to recognize the differences between the ordinal gynecological test and the cytological tests. Based on our data, just 27% of the young primiparous women were able to recognize the differences.
Other studies regarding cytological tests estimated whether the women were aware of their purpose, and hence are not suitable for direct comparisons. They reported a variety of results (10-89%) concerning the interviewees' awareness of the cytological tests' purposes [11, 16, 17] .
In the present study, the awareness regarding vaccines was high, with 74% of the interviewees mentioning their preventative aspect, and 57% of women could identify at least one of the vaccines they had received; that is, they could name the vaccine or the disease which it was intended to prevent. Acceptance of vaccination against HPV after delivery 3 301 100,0
1 Participants could give more than one answer. 2 Participant seems to know something about it but it is doubtful that she could distinguish it from another gynecological examination. 3 The interviewer first explained what vaccines are and about HPV vaccine.
With regard to the acceptability of the vaccine, despite the inadequate knowledge of HPV and cervical cancer, all participants reported that they would accept vaccination after delivery if the HPV vaccine was available. As other studies have reported, there was a generally favourable attitude toward HPV vaccines; despite the low level of knowledge about the link between HPV and cervical cancer, 91% and 88% of women would agree to receive the vaccine in surveys that found that only 15% [18] and 38% [19] , respectively, had heard of HPV.
However, it is important to report that the question about the knowledge of vaccines preceded the question about the acceptability of the HPV vaccine, and for the participants who did not know the answer to the first question, one brief explanation on the prevention of illnesses through vaccines and on the HPV prophylactic vaccine was given by the interviewers in the present study.
In fact, the main factor associated with the acceptance of the HPV prophylactic vaccine in studies carried out prior to its approval was the knowledge of the participants concerning the purpose of vaccines [20, 21] .
Public acceptance and usage of a prophylactic vaccine are related to the level of knowledge about the disease, which the vaccine will provide protection from [22] . Education about HPV prophylactic vaccines, cervical cancer, and related topics is needed in every country where the vaccine is available.
The main limitation of this study is that 32% of eligible women who were previously interested in participating did not return to the post-natal visit. The likely reason for the relatively large number of women not attending the post-natal visit at our hospital is the availability of post-natal services in public health care centres near their homes, and therefore women may have preferred those for convenience. However, we compared participants and non-respondents using medical hospital records and they did not differ according to several factors: age (P = 0.205), marital status (P = 0.480), smoking habits (P = 0.183), prenatal health care (P = 0.436), and number of prenatal health care visits (P = 0.214). Therefore, this limitation is unlikely to have affected our results significantly. In Brazil, Quadrivalent and Bivalent HPV vaccines have been approved by regulatory authorities for females aged, respectively, 9 to 26 years and 10 to 25 years but they are not yet included in public vaccination programs [23, 24] . Despite the implementation of a national cervical cancer screening program based on cytology in Brazil, about 20,000 cervical cancer cases occur each year [25] , indicating a need for revised efforts in education, prevention, and detection.
Although the possibility of knowledge of HPV can be changing in Brazil, probably it has not been changing significantly, because no large educational campaign about HPV for the population has been improved by the government in the last years.
Our findings could add information to knowledge of the Latin American scenario reflecting the views of young women of lower socio-economic status after first delivery. Despite the possibility to provide a large number of information to mothers during the prenatal and postpartum periods, this group of women had low levels of knowledge of HPV and cervical cancer development and prevention. Thus, these women could benefit greatly from educational interventions to encourage participation in primary and secondary cervical cancer prevention programs.
Conclusions
Young women of low socio-economic status after first delivery had low levels of knowledge of HPV and cervical cancer development and prevention. Thus, opportunities for educational interventions during the prenatal and postpartum periods are valuable to improve knowledge about these subjects.
Additional material
Additional file 1: QUESTIONNAIRE. Structured epidemiologic questionnaire with information about demographic characteristics, sexual behavior, reproductive history, contraceptive practice, smoking habits and questions concerning knowledge of HPV, cervical cancer, and vaccines. 
